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NOTE: Trail layout is approximate and final design will refine this within the buffer zone.
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Methods 

This assessment includes a paleontological resources records search conducted by the SDNHM in 2015 as part of 

the Remediation Project, and a review of published geologic mapping and the scientific literature to identify unique 

geologic features and paleontological resources that may be impacted by Project ground disturbance and to assess 

the paleontological sensitivity of the Project area. The SDNHM records search results are included in Appendix 

A. 

Paleontological sensitivity is defined as the potential for a geologic formation to produce scientifically significant 

fossils. This is determined by rock type, past history of the geologic unit in producing significant fossils, and fossil 

localities recorded from that unit. Paleontological sensitivity is derived from the known fossil data collected from 

the entire geologic unit, not just from a specific survey. In its “Standard Guidelines for the Assessment and 

Mitigation of Adverse Impacts to Non-renewable Paleontologic Resources,” the Society of Vertebrate Paleontology 

(SVP, 2010) defines four categories of paleontological sensitivity (potential) for rock units: 1) High Potential, rock 

units from which vertebrate or significant invertebrate, plant, or trace fossils have been recovered are considered to 

have a high potential for containing additional significant paleontological resources; 2) Low Potential, rock units 

that are poorly represented by fossil specimens in institutional collections, or based on general scientific consensus 

only preserve fossils in rare circumstances and the presence of fossils is the exception not the rule; 3) Undetermined 

Potential, rock units for which little information is available concerning their paleontological content, geologic age, 

and depositional environment; and 4) No Potential, rock units like high-grade metamorphic rocks (such as gneisses 

and schists) and plutonic igneous rocks (such as granites and diorites) that will not preserve fossil resources. 

Results 

Physical Setting 

The Project is located within the northern Peninsular Ranges geomorphic province (Norris and Webb, 1990; 

Harden, 2004). This geomorphic province is characterized by northwest trending mountain ranges and valleys that 

extend from the tip of the Baja Peninsula to the Transverse Ranges (east to west trending mountain ranges such as 

the San Bernardino and San Gabriel Mountain ranges). The province varies in width from approximately 30 to 

100 miles. It is bounded to the east by the Colorado Desert (Norris and Webb, 1990; Harden, 2004).  Regional 

mountain ranges in the Peninsular Ranges geomorphic province include the Santa Ana, San Jacinto, and Santa Rosa 

Mountains. Geologically, these mountains are dominated by Mesozoic, plutonic igneous and metamorphic rocks 

that are part of the Peninsular Ranges batholith (Southern California batholith) (Jahns, 1954; Harden, 2004).  In 

general, the intervening valleys are underlain by thick sequences of Cenozoic sedimentary rocks shed from the 

adjacent mountain ranges.   

Geology 

The surficial geology of the Project area as mapped by Kenney and Tan (2005) includes mostly Holocene-age 

(approximately less than 10,000 years old) alluvial flood-plain deposits (map unit Qa), as well as small portions 

consisting of late to middle Pleistocene-age (approximately 80,000 to 200,000 years ago) units 6 and 7 old paralic 

deposits (map unit Qop6-7) (Figure 5). The Holocene-age deposits are too young to preserve fossil resources at 

shallow depths, but the likelihood of encountering fossiliferous deposits increases with depth as deeper deposits 

may date to the late Holocene or Pleistocene. The Pleistocene-age old paralic deposits are of appropriate age to 

contain fossil resources.   
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29 July 2015 
 
 
 
Michael Vader 
ESA | Cultural Resources 
550 West C Street, Suite 750 
San Diego, CA 92101 
 
RE: Paleontological Record Search – Loma Alta Slough Vector Habitat Remediation Project  
       (D140376.00) 
 
Dear Mr. Vader: 
 

This letter presents the results of a paleontological record search conducted for the Loma 
Alta Slough Vector Habitat Remediation project (D140376.00), located within the Loma Alta 
Slough, between South Pacific Street to the southwest, and South Coast Highway to the 
northeast, in the City of Oceanside.  The project site has an approximate footprint of 10.7 acres, 
with a perimeter of approximately 0.8 miles.   

Published geological reports (Kennedy and Tan, 2005) reveal that the proposed project is 
located in areas underlain by late Holocene-age (less than 10,000 years old) alluvial flood plain 
deposits, and late to middle Pleistocene-age (approximately 80,000 to 200,000 years old) old 
paralic deposits, units 6-7.  In addition, although not mapped on existing reports, late Oligocene 
(approximately 23 -28 million years old) deposits have been observed along the beach cliffs and 
road outcrops in the City of Carlsbad, and have been discovered on project sites in the City of 
Oceanside.  The age of the deposits has been determined by the presence of the early Arikareean 
Land Mammal Age taxon Sespia california. These deposits have been previously mapped as 
middle Eocene Santiago Formation and are now recorded in the San Diego Natural History 
Museum Paleontology database as undifferentiated Sespe Formation and Vaqueros Formation.  
Until a field survey can be conducted on site, it is not possible at this time to determine if units 
mapped as Santiago Formation are middle Eocene or late Oligocene in age.  The Santiago 
Formation is mapped by Kennedy and Tan (2005) within 300 feet of the proposed project site, 
and some potential exists for it to be encountered during ground-disturbing activities, depending 
on depth of excavation.   

Site records housed in the Department of Paleontology at the San Diego Natural History 
Museum (SDNHM) document one recorded fossil collecting locality (see attached abbreviated 
locality description) within a one mile radius of the project site (see attached map).  This locality 
was discovered in a Pleistocene-age (approximately 10,000 to 500,000 years old) unnamed non-
marine terrace deposit, and produced the fossilized partial tusk of a terrestrial vertebrate (e.g., 
proboscidean).   

 



The Holocene-age alluvial flood plain deposits underlying the project area are given a 
low paleontological resource sensitivity, due to their young age; any biological remains found in 
these sediments are likely to be modern to sub-fossil.  However, the underlying Pleistocene-age 
old paralic deposits, units 6-7 are equivalent to the Bay Point Formation in other areas of San 
Diego County, and are given a high paleontological resource sensitivity (Deméré and Walsh, 
1993).  Additionally, should they be encountered during excavation activities, the Santiago 
Formation is given a moderate to high paleontological sensitivity by Deméré and Walsh (1993), 
and the undifferentiated Sespe/Vaqueros Formation is determined to have a high paleontological 
sensitivity (Eisentraut and Copper, 2002). 

 It is suggested that any proposed excavation activities that extend deep enough to 
encounter previously undisturbed deposits of the old paralic deposits, units 6-7, the Santiago 
Formation, or the Sespe/Vaqueros Formation have the potential to cause impacts to 
paleontological resources preserved in these deposits.  For the reasons described above, 
implementation of a complete paleontological resource mitigation program during construction is 
recommended. 

The information contained within this paleontological record search should be considered 
private and is the sole property of the San Diego Natural History Museum. Any use or 
reprocessing of information contained within this document beyond the scope of the Loma Alta 
Slough Vector Habitat Remediation Project (D140376.00) is prohibited. 

If you have any questions concerning these findings please feel free to contact me at 619-
255-0320 or nanderson@sdnhm.org. 

 
Sincerely, 

 
Nikki Anderson 
Lead Fossil Preparator 
Department of PaleoServices 
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SDNHM fossil localities within one mile of the Loma Alta Slough Vector Habitat Remediation Project (D140376.00)
(Base maps USGS Topographic Maps of the Oceanside and San Luis Rey 7.5' Quadrangles, California).  

¯0 1
Miles

San Diego County

Map Extent

Project Site








